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Metallic Clip Deployment 
during Stereotactic Breast 
Biopsy: Retrospective Analysis 1 

PURPOSE: To determine the visibility of presumably excised lesions on screen-film 
mammograms obtained after biopsy and to determine the accuracy of clip deploy- 
ment on the basis of measurements obtained on routine pre- and postbiopsy 
mammograms, 

MATERIALS AND METHODS: One hundred eleven cases of core-needle biopsy 
with clip deployment were reviewed. In each, the type of lesion, lesion location, and 
biopsy approach were recorded. Pre- and postbiopsy images were reviewed, and 
the distance between the clip and biopsy site was measured. Postbiopsy images 
were reviewed to determine whether the targeted lesion remained visible. 
RESULTS: in 62 (56%) cases, the clip was located within 5 mm of the target on 
postbiopsv images (craniocaudal and mediolateral), while in 18 (16%), the dip was 
within 6-1 0 mm on one projection. However, 31 (28%) clips were more than 1 cm 
from the target on at least one postbiopsy image. Of the 1 1 1 cases, 39 (35%) were 
malignant or atypical and required excision. Of these, 1 8 (46%) had clips at least 1 
cm from the targeted lesion on at least one projection. 

CONCLUSION: Metallic dips placed during core-needle breast biopsy are intended 
to mark the biopsy site when the visible lesion is excised, in case additional biopsy 
is required. The data suggest that the position of metallic clips placed during 
stereotactic core-needle biopsy may differ substantially from the location of the ; 
biopsy site. Postbiopsy mammography should be performed in two orthogonal ; 
planes to document clip position relative to the biopsy site. 
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One of the main advantages of vacuum-assisted biopsy needles is their ability toobtai 
larger volumes of tissue per sample compared with spring-activated tier"- 
Healthcare, Valencia, Calif). Larger tissue samples improve the core-biopsy t 
reducing volume-sampling errors. One anticipated sequela of larger samples, however, is 
that small lesions may not be visible after biopsy (1-3). To overcome this potential 
limitation, stainless steel clips are often deployed i tl > 

biopsy to localize the biopsy site when the targeted lesion has been excised, in case 
additional surgery is required. 

However, determination of whether a lesion ts still visible after biopsy is otten dil.icui*, 
especially when this assessment is based solely on the digitally acquired images obtained 
during biopsy. This difficulty results because the dig tal m I with li n ted 

compression, because orthogonal images cannot be obtained, and because the lessor: may 
be partially obscured by hematoma rherelcif it is pos < |>s are wang 

deployed when the lesion has not been completely removed, and the residual target is. 
visible only on dedicated screen-film mammograms obtained immediately after biopsy. 

The main reason for deploying a clip is to provide a visible marker at the site of the 
excised biopsy target so that needle localization can be performed if indicated. To be 
effective, the dips must be deployed at the intended site and must remain close. However, , 
there are limited published data on the deployment curacy oft eel In tw separate 
studies, Libermanetai (4) and Reynolds (5) reported clip placemen i< ira< a lets 
n.nr\j iv i jo i i if, 1 i i 1 ti is ( ! in i on she 

stereotactic images. Burbank and Forcier (6) alternatively determined their Initial clip 
placement accuracy on the basis of the mask measurement system by using mammograms 
obtained before and after biopsy. 
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for use in cases of microcalcitications. On 
the basis of the findings at final assess- 
ment of the stereotactic images, a marker 
clip was f 



iops; 



i! * mom. For masses and focal 
mmetric densities, criteria for ciip 
cement included lack of visualization 
:he targeted lesion due to removal or 



cephalacl. Clip displacement was determined by the distance (double-headed arrow) between the 
center of the original lesion and the clip along a hue parallel to the plane of compression, (b) On 
the craniocandal mammogram, the metallic ciip is deployed within 5 mm from the biopsy site 
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been demonstrated that the clips 
eployed near the biopsy site ini- 
hile the patient's breast is com- 
However, as the compression is 
small discrepancies between the 



f lesions previously evaluated at bi- 
vith stereotactic guidance is often 
med mammographically, the pur- 



iertaken to ileterm 



MATERIALS AND METHODS 

Between November 1, 1997, and June 30, 
1999 (20 months), 258 consecutive pa- 
tients were referred to our institution for 
stereotactic vacuum-assisted breast bi- 
opsy of mammographically suggested le- 
sions. In all cases, biopsy was performed 
with a dedicated prone unit with digital 
imaging (StereoGuide; LoRad, Danbury, 
Conn) and a vacuum-assisted biopsy sys- 
tem with an 11 -gauge biopsy probe 
(Mammotome; Biopsys Medical, Irvine, 
Calif). A minimum of six specimens were 
obtained from each lesion. The decision 
to obtain additional specimens was based 
on the size of the iesion, results of the 
ten radiographs in cases of micro- 
the stereo- 



Medical, Irvine, 
lip; US Surgical, 
loyed at the con- 
procedure to radio- 
ion of the bi- 



as described in the instruction manual. 

Following clip placement, a pair of ste- 
reotactic images was obtained to confirm 
clip deployment. In addition, final mam- 
mographic images were also obtained in 
at least two projections, craniocaudal 
and mediolaterai oblique, to verify place- 
ment and accuracy. If a prebiopsy medio- 
laterai view was available, a correspond- 
ing postbiopsy mediolaterai projection 
was also obtained. If a discrepancy was 
present between the clip and the biopsy 
site, it was recorded at the time of biopsy. 

A retrospective review of the pre- and 
postbiopsy mammograms of the 111 
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ralcihcations, and findings c 
mages. 
After biopsy, the biopsy n 
traded at least 5 mm fron 

was obtained ftf determine 
orographic lesion was excist 
oradiographic 
adjusting the 
and by using c 
algorithms provided t 



:edle was re- 
the biopsy 



dow a 
of the 



ciip deployment was p 
cases, the type of lesion (ie, mass, den- 
sity, architectural distortion, or microcal- 
cincations), lesion size, number of cores 
obtained, and the biopsy approach (ie, 
superior or inferior or lateral or medial) 
were recorded. In addition, the lesion 
location was recorded, either by clock 
position or quadrant, to confirm the site 
of the lesion on postbiopsy mammo- 
grams. 

Postbiopsy images were then exam- 
ined to determine if the targeted lesion 
was excised, obscured by hematoma, or 
remained visible. The clip-to- biopsy site 
mce from the 

center of the target to the clip in a Sine 



performed by aiign- 
1 , snd mi 
sges with the corre- 
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spending postbiopsy images by using 
parenchymal and soft-tissue landmarks 
(eg, nipple, pectoraiis muscle, and vascu- 
lar structures). If the mammographic le- 
sion was identified on postbiopsy images, 
a Sine parallel to the plane of compres- 
sion was drawn from the center of the 
expected lesion to the clip, and the dis- 
tance was recorded. If the lesion was seen 
as being excised on the postbiopsy im- 
ages but if the biopsy cavity was filled 
with air and/or if a hematoma was iden- 
tified, the line was then drawn between 
the center of the biopsy cavity and the 
clip (Fig i). If neither the mammographic 
lesion nor the biopsy cavity was visible, 
the circumference of the original lesion 
was outlined on the prebiopsy craniocau- 
dai and mediolaterai oblique images by 
using a wax marker. 

The corresponding postbiopsy image 
was superimposed on the prebiopsy im- 
age to allow the outline of the lesion to 
be shown through the postbiopsy mam- 
mogram. By using the outline of the le- 
sion as the reference, the distance be- 
tween the expected center of the lesion 
and the clip was then measured. The ac- 
curacy of clip placement was determined 
by determining the position of the clip 
relative to the mammographic lesion and 
was recorded as 5-, 6-10-, 11-19-, or 
>20-mm displacement from the center 
of the targeted lesion. 

Each lesion was retrospectively corre- 
lated with the histopathologic diagnosis 
(categorized as benign, infiltrating breast 
carcinoma, ductal carcinoma in situ, or 
atypical hyperplasia). If presurgical nee- 
dle localization was performed, the nee- 
dle localization images and surgical spec- 
imen radiograph were also reviewed. All 
presurgical needle localizations proce- 
dures were performed by using an alpha- 
numeric grid and a needle- hook wire 
system to localize the metallic clip and 
the residual lesion (if visible). 

f n general, the same plane of compres- 
sion used for core-needle biopsy was used 
for needle localization. If there was a 
large discrepancy between the location of 
the clip and the targeted lesion on the 
postbiopsy images, both were localized 
separately. All surgical specimens were 
imaged at the time of surgery to confirm 
that the targeted lesion and the marker 
clip were excised. Furthermore, in all 
cases involvinj surgery, the 

surgical histopathologic findings were 
also reviewed to ensure mammographic- 
patt ■ > gi( C( nei ition. 




Figure 2. Accurate dip placement on two orthogonal views. On pn bh > t t) cranlocaudai and 
(b) mediolaterai views, the palpable abnormality (indicated b\ the radiop iq iar* 
2-o'clod positioi ! ed, ovat mas 

(arrow) Steret jsistecl btoj t g 

anaivsr re' ea "J i to en i -.i 1 (< Hid {d 

demonstrate hematoma and air at the biopsy site (arrow). The metallic clip is within 5 mm of the 
biopsy site on both projections. 



RESULTS crocalcifkation in 79 (7 1%), masses in 28 

(25%), architectural distortion in two 
Mammographic findings of the 111 ie- (2%), and developing asymmetric densi- 
sions were characterized as clustered mi- ties in two (2%). The mean lesion size 
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Figure i. Metallic dip displacement on only one projection. Prebiopsy (a) mediolaterai and 
(b) craniocaudal mammograms &l»ow an obscured tabulated mass (arrow) in the central right 
,m | i ii.iiii with a media! approach, with the 
breast in mediolaterai compression. The roanunographic lesion was obscured by hematoma on 
postbiopsy stereotactic images (not shown). A metallic clip was subsequently deployed to mark 
the biopsy site 1 atbologic «nah sis e\ tale.' hbroadtnoma (c t t t ct i !i 

, , i i hi i i !iiiinr),iai i Tne metallic clip is within 5 mm 

of the biopsy site (d) t ast obtain* 1 immediately alter 

stereotactic biopsy shows a small hematoma at the biopsy site (solid arrow;. The clip (open arrow) 
is displaced 25 mm lateral to the biopsy site. The displacement is only in this plane, which is 
perpendicular to the plane of compression at stereotactic biopsy. 



was 7,8 mm (range, 2-23 mm). In 61 (23%), 



i atypical hyperplasia in 13 



its 50 (-15%) of 111 lesions, biopsy was 
performed with lateral compression for a 
medial or lateral approach. The mean 
number of specimens obtained was 10.7 
cores (range, 6-27 cores). In the i 11 le- 
sions in which a marker clip was de- 



benigti 



malhmanl 



Of the 26 malignant lesions, infil- 
trating breast carcinoma was diagnosed 
in eight, and ductal carcinoma in situ 
was diagnosed in 18. 

Retrospective review of the mammo- 
graphic images obtained after clip de- 
ployment demonstrated that 28 (25%) of 
1 1 1 lesions remained partially visible on 

placement, 14 (50%) were benign, one 



(4%) was atypia, 10 (36%) were invasive 
carcinoma, and three (11%) were ductal 
carcinoma in situ. In 83 (75%) of the 1 1 1 
lesions examined at biopsy, the original 
lesion was completely removed or ob- 
scured by hematoma. 

In our study, the distance from the clip 
to the center of the original lesion was 
within 5 mm on both craniocaudal and 
mediolaterai oblique projections in 62 
(56%) of the 111 cases in which marker 
dips were placed (Fig 2). Clip placement 
in 40 of these 62 cases was performed 
with craniocaudal compression, and clip 
placement in 22 cases was performed 
with lateral compression. In the 111 
cases, the ciip-to-iesion distance on at 
least one projection was 6-10 mm in 18 
(16%) and greater than 10 mm in 31 
(28%) (Fig 3). In 31 cases, the dip was 
more than I cm away from the targeted 
lesion on at least one projection. In 16 
cases, it was 10-20 mm away; in seven, 
20-30 mm away; and in eight, more than 
30 mm away. 

Tables 1 and 2 show the accuracy of 
clip deployment on at least one cranio- 
caudal and mediolaterai oblique projec- 
tion at biopsy performed with craniocau- 
dal and lateral compression. Our data 
suggest that the largest error occurred in 
the plane orthogonal to the compression 
plane used for the percutaneous biopsy 
(z axis). In 61 biopsies performed with 
craniocaudal compression,. 60 (98%) clips 
were within 1 cm of the lesion examined 
at biopsy, one (2%) was 1-2 cm from the 
lesion, and no clip was more than 2 cm 
from the lesion on the postbiopsy cranio- 
caudal projections. 

However, on the postbiopsy mediolat- 
erai oblique mammograms, eight (13%) 
of 61 clips placed with craniocaudal com- 
pression were more than 2 cm from the 
biopsy site. Of these, three dips were 
more than 3 cm from the lesion. Simi- 
larly, in 10 (20%) of 50 cases in which 
biopsy was performed with lateral com- 
pression, the clip was more than 1 cm 
from the lesion; in seven (14%) cases, the 
clip was more than 2 cm away on the 
postbiopsy craniocaudal projection. 

Surgical excision was recommended 
for the treatment of 39 lesions diagnosed 
as atypical hyperplasia, ductal carcinoma 
in situ, or infiltrating carcinoma. Surgery 
was subsequently performed at our insti- 
tution in 35 cases. The remaining four 
cases were lost to follow-up because the 
patients either returned or were referred 
to another fatilit) fo their definitive sur- 
gery. Of the 35 operations performed at 
our institution, preoperative wire local- 



Volume 2W • Number 2 



Metallic Clip Deployment during Stereotactic Breast Biopsy: introspective Analysis • 51 3 



ization was performed in 30. Five of the 
35 operations were mastectomies. 

The metallic clip was used as the target 
for wire localization if the clip was within 
1 cm of the original lesion on both pro- 
jections, if there was a clip placement 
error of more than 1 cm on at least one 
projection, appropriate adjustment was 
made on the basis of the radiologist's 
evaluation of the pre- and postbiopsy 
mammograms (Fig 4). Ail adjustments 
made at preoperative needie localization 
were clearly communicated to the sur- 
geon. The radiograph specimen with 
pathologic analysis confirmed excision 
of the clip and the residual lesion or the 
biopsy site in all cases. 

Of the 39 lesions requiring definitive 
breast cancer surgery, 25 (64%) were ret- 
rospectively not visible on the mammo- 
grams obtained after percutaneous bi- 
opsy. However, 16 of these lesions were 
visible on subsequent surgical specimen 
radiographs. Histopathologic analysis of 
the remaining nine lesions verified exci- 
sion of the biopsy cavity and/or residual 
lesion. 

In five (13%) of the 39 lesions, the 
marker clip was more than 2 cm from the 
original lesion on at least one projection. 
Of these, three were malignant, and re- 
sidual tumor was identified positively at 
histopathologic analysis of the surgical 
specimen. One of the five cases was lost 
to follow-up. One case of atypical ductal 
hyperplasia demonstrated tio residual 
disease at surgical excision. The gross sur- 
gical specimen of this case measured 
6.4 x 4.7 x 2.7 cm; a 0.4-cm hemor- 
rhagic area, which indicated the previous 
biopsy site, was identified, Mammographic 
follow-up demonstrated stability of this 
case during the 2 years since biopsy. 

In four (10%) of the 39 lesions requir- 
ing surgery, ductal carcinoma in situ and 
infiltrating breast carcinoma were later 
documented at surgery for two atypical 
ductal hyperplasia lesions and two ductal 
carcinoma in situ lesions that were diag- 
nosed at stereotactic vacuum-assisted bi- 
opsy. 

DISCUSSION 



in our study, marker clip deployment 
was included in nearly half (111 [43%] of 
258) of all stereotactic vacuum-assisted 
biopsies performed during the study pe- 
riod. The majority of these cases (72 
[65%] of ill) were proved to be benign 
at histopathologic analysis, In retrospect, 
28 (25%) of 111 lesions and 14 (19%) of 
72 benign lesions were partially visible 
on the postbiopsy mammograms and 



theoretically may not have required a 
marker clip. The stereotactic images ob- 
tained after biopsy, however, were often 
limited due to their small field of view, 
poor compression, overlapping shadow of 
the biopsy probe, and obscuring hema- 
toma. Because the decision whether to 
deploy a clip was based on the assess- 
ment of stereotactic images, we found 
that many clips were placed when the 
lesions were not visibly excised. Thus, 
careful attention to digital image optimi- 
zation is one possible way to reduce unnec- 
essary clip deployment. 

Although a substantial number of cases 
requiring additional surgery demonstrated 
discrepancies between the location of the 
clip and the biopsy site, needle localization 
and excision were performed successfully. 
We believe that this success was likely 
related to our routine evaluation of the 
postbiopsy images and the prospective 
? ! cation of inaccurate clip placement. 
Appropriate compensation was made dur- 
ing needle localization, which allowed 
successful surgical excision of all 30 sur- 
gical lesions in our series. In 15 (50%) of 
those 30 lesions, the clip was 1 cm or 
more from the biopsy site on at least one 
projection. 

In our study, in ail cases in which the 
clip was more than 2 cm away from the 
biopsy site, the discrepancy was evident 
in the plane orthogonal to the compres- 
sion plane used for biopsy (z axis). There- 
fore, the importance of obtaining routine 
orthogonai-view screen-film mammo- 
grams after biopsy is twofold. 

First, the final position of the marker 
clip is more accurately evaluated on screen- 
film mammograms than on stereotactic 
images. If there is an error in clip place- 
ment on one or both projections, the clip 
position and the distance away from the 
biopsy site can be clearly documented in 
the procedure report to ensure successful 
needle localization if definitive breast 
surgery is required. This documentation 
is particularly important if needle local- 
ization is performed at another institu- 
tion or by another radiologist who is not 
familiar with the case. It is also important 
in cases in which the lesion is excised at 
stereotactic biopsy and residual hema- 
toma and/or air is no longer identifiable 
at the time of needle localization. 

Second, knowledge of the location of 
the clip in relation to the biopsy site on a 
two-view mammogram would aid in 
planning needle localization, since local- 
ization is most often performed with 
mammographic guidance. Because clip 
placement is most accurate in the plane 
used for percutaneous biopsy, we recom- 



TABLE 1 

Accuracy of Clip Deployment 
at Breast Biopsy Performed 
with Craniocaudal Compression 


Distance of 

Biopsy Site 
(mm) 




(N ■ 61) 


Craniocaudal 
Projection 


lei ttera 
Oblique 
Protection 


<5 


53 


43 


6- it! 


7 


5 


11,-19 




5 


>20 


0 


8 



TABLE 2 

Accuracy of Clip Deployment 
at Breast Biopsy Performed 
with Lateral Compression 



Distance of 
Clip from 




Mediolaterai 
Craniocaudal Oblique 
Projection Projection 


-:5 


24 41 


6 10 




11:19 


10 3 


>20 


7 0 



menci performing needle localization in 
the same compression plane used for ste- 
reotactic biopsy to minimize sampling er- 
ror at surgery. If there is substantial clip 
displacement, depth compensation can 
then be made in the orthogonal plane. 
Alternatively, Brenner (8) recently sug- 
gested that preoperative localization of 
excised lesion with the freehand tech- 
nique, in which mammographic land- 
marks are used, may be a feasible option 
when there is a clip placement: error. 
However, this type of localization re- 
quires sufficient experience with she free- 
hand technique to ensure accuracy. 

Previous study findings (4-6) on me- 
tallic clip placement during i 1-gauge ste- 
reotactic core-needle biopsy, like ours, 
suggest that these clips provide an accu- 
rate and reliable method for marking the 
biopsy site when the mammographic le- 
sion is no longer visible after biopsy. 
They also confirm that the metallic clip 
can be used as an accurate target when 
subsequent preoperative needle localiza- 
tion and surgical excision are indicated. 
1 (owever, several differences between our 
study and the previously published ones 

Both Liberman et al <4) and Reynolds 
(5) evaluated the accuracy of clip local- 
ization after stereotactic vacuum-assisted 
breast biopsy by comparing target and 
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Figure 4. Presurgical needle localization adjusted tor clip placement error. A 49-year-oid woman had a i t, Ico iphi 
In the right po iterun i t i t t i 1(j i f i ti he pati i i 1 i nr p<-t die biopsy with 

lateral compression. All calcificat ions were removed, and a metallic clip was deployed to mark the biopsy site. Pathologic analysis revealed atypical 
lobular hyperplasia, (a) Left: Mediolateral mammogram obtained immediately after stereotactic biopsy demonstrates an air-containing cavity 
(arrow) at the biopsy m(< ibedij i 1) t > i0 mm from the site. Subsequent needle localization was also performed 

with a lateral approach By using parench) na! landmarks, the original I Righ I 

I i rnetl tint 'lie localizing wire is close to the original biopsy site, (b) Left: Prebiopsy craniocaudal 

,i gram demon original dust rol i jhic microcalcifications (arro the posterior lateral i i 

, taiization craniocai i view is a min n i e mammogram. The metallic clip (arrow) i s | mutely 7 cm medial to 

the biopsy site. By using parenchyma! landmarks, successful needle localization of the original biopsy site was performed by compensating for depth 
error in this plane. Surgical histopathologic analysis, yielded atypical lobular hyperplasia without evidence of carcinoma. 



1 clip coordinates obtained from stereora- 
I diographs. On the other hand, we relied 
| on the measurement of ciip-to-target 
and/or clip-to-biopsy site distances on 
dedicated screen-film mammograms ob- 
tained immediately after the biopsy. Al- 
though I.iberman^el a! and Reynolds re- 

with a clip-to-lesion distance greater than 

ancy is likely due to the different meth- 
ods used to assess clip placement. 

in fact, in our study there were only 
four (4%) of i i i cases that demonstrated 
ciip-to-target distances greater than 1 cm 
in a plane other than the z axis. Liberman 
et a! (4) and Reynolds (5) compared the 
stereo coordinates of the clip with the 
coordinates of the targeted 
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quick, i! V: 
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crepancies, particularly in the z axis, may 
translate into larger distances because of 
the so-called accordion effect when the 
compression is released (4-6). Thus, even 
if the coordinates of the clip are close to 
the target and/or the biopsy site, a larger 
distance may be observed in an orthogo- 
nal plane postbiopsy mammogram. Al- 
though in both studies they commented 
on this phenomenon and recommended 
the acquisition of postbiopsy dedicated 
screen-film mammograms to avoid un- 
derestimation of the true distance be- 
tween the biopsy site and the clip, they 
did not report these distances. We relied 
on direct measurement of the clip to the 
biopsy site, as demonstrated on the post- 
biopsy mammograms, so that displace- 
ment in the z axis was not underesti- 
mated. 

Burbank and Forcier (6) used a mask 
measurement system to evaluate the lo- 
cation of the clip relative to the lesion 
examined at biopsy on dedicated screen- 
film mammograms. Their mask measure- 



ment system involved the creation of a 
mask by drawing localizing markers and 
the targeted lesion on the prebiopsy im- 
ages in both projections onto clear films. 
The mask was then superimposed onto 
the postbiopsy image, and the position of 
the clip was drawn on the mask. Masks 
were created in both projections, which 
resulted in two masks per lesion under- 
going biopsy. They then measured the 
distance from the dip to the center of the 
lesion on both masks and calculated the 
mean to determine the mean distance off 
target. Realizing that there wouid be 
some variability due to differences in 
technique, the authors also developed a 
calibration system based on mammo- 
grams of control benign lesions. Thus, 
they calculated the true distance between 
the clip and the lesion as the mean dis- 
tance off target minus this correction fac- 
tor. This mean, however, results in un- 
derestimation of lite maximum clip-to- 
biopsy site displacement. 

Although in both their study and ours 
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postbiopsy mammograms were used to 
measure the distance between the clip 
and the lesion, we did not use the mask 
measurement system. Instead, we chose a 
direct method of measurement when the 
biopsy site or residual lesion was visible. 
We used superimposed images when this 
was not possible. We then measured the 
distance from the center of the lesion 
and/or biopsy cavity to the clip in both 
obliquities instead of the mean of She 
distances. Therefore, we have a higher 
percentage (14% [15 of ill clips] vs 7%) 
of clips placed by using the through 
probe technique thai are greater than 2 
cm from the biopsy site. 

Our data reflect the maximum distance 
in either projection, not an average. We 
used this system for several reasons. The 
most important reason is that the true 
discrepancy between the clip and the bi- 
opsy location almost always occurs in the 
z axis. Therefore, a large z-axis discrep- 
ancy may be underestimated if it is aver- 
aged in the same case where there is 
small or no x- or y-axis discrepancy. In 
our study, ail cases in which there was a 
large (>2-cm) discrepancy in the location 
of the clip versus the biopsy site, the dis- 
placement occurred in the plane perpen- 
dicular to the biopsy compression plane 
(z axis). In our study, we used a measure- 
ment system that reflected clinical prac- 
tice and that closely illustrated the max- 
imum clip displacement when present. 

When the differences in the design of 
three studies are taken into account, the 



results are actually comparable. In our 
study, 75% of the lesions examined at 
biopsy performed with an Ll-gauge me- 
chanical cutter were not visible on post- 
biopsy mammograms. This finding is 
similar to the 72% of excisiona! biopsies 
reported by Burbank and Forcier (6). 

completely^, , , h she repotted 

an additional 10% that could not be eval- 
uated due to obscuration from hema- 
toma. In addition, our study findings 
demonstrated IS (14%) of 111 lesions in 
which tiie location of the clip relative to 
the target was greater than 2 cm in one 
direction and eight (7%) that were greater 
or equal to 2.5 cm. This finding compares 
favorably with the 7% in Burbatik's study 
in which the mean distance off target was 
greater than 24 mm. All study findings 
demonstrated a high degree of accuracy 
for clip placement in the x- and y-axes. 

In conclusion, our study findings dem- 
onstrate that the location of the metallic 
dips, deployed during stereotactic vacu- 
um-assisted breast biopsy may differ sub- 

demonstrated > dedicated postbiopsy 
screen-film mammograms. This discrep- 
ancy is typically in the plane perpendic- 
ular to that used for compression during 
biopsy (z axis) and is most likely due to 
the accordion effect (4). Although these 
clips are useful for marking a biopsy site 
when the visible portion of the lesion lias 
been removed, careful correlation be- 
tween the biopsy site and clip locations 



on two orthogonal mammographic im- 
ages should be routinely performed after 
biopsy. These images will depict any dis- 
crepancies and allow accurate needle lo- 
calization if it is subsequently required. 
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